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= Each gamma-emitting isotope emits photons with a unique set of
gamma energies (“‘gamma signature” or “fingerprint”)

Spectrum from Pu-84% unshielded measured: 04/27/2009 17:37:53

' A gamma library is a set of gamma

10° | energies with corresponding

ol emission probabilities, emitted by
3 | one or more isotopes

10° |

10' |

T ey

Spectrum of Pu, with 84 % of 23°Pu
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= Gamma-spectrometric software g
codes use libraries to identify *’{
peaks in the spectrum

* The Nucleonica gamma library
module serves to create
customized gamma libraries in

an easy way
= The created libraries can be — ey
downloaded to PC (currently =2 w 100520110054 & @ \ @
42  Gotou-AmPu02 03.032011,0858P2 |5 = i
two formats are Supp()rted)i 23 U-Age-U232 15022011, 144766 |4 & i@
= ORTEC Gammavision 2 P immzon, 1wps (g (G [
] 19 Am-241 18.012011, 102167 | & |
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67  Medical Library 08.07.2010, 16115 | & [ 1
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Gamma Spectrum Generator
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= Crete, edit, download, delete your own libraries

nucleonlca.'.' ... web driven nuclear science

Applications Data Knowledge My Preferences Print 3 Help -7 New Browser

h‘mnhlh“ Gamma Library

*Summary l Create/Edit 7]7' Sémprlérl'_ibréliesi l Ubt}ons 7‘

User defined gamma libraries

D |J‘ Name Il ‘Date Modified b J

| \ |

\ (Create a new Library) \
8 Calibration Sources 19 08.2010, 13:13:31 @ L[;j ’ i
9 |Medical Library 08 07.2010, 16:15:27 \ & \ k m][
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Example

Let’'s create a library for a set of calibration sources!

6OCO
137CS

241Am

Counts per keV

107 F

107 F

10" F

100 F

107 &

Am-241-Cs-137-Co-60

0 500

1000 1500
Gamma-ray energy, keV

2000

(Create a new Library)

... web driven nuclear science

Applications  Data  Knowledge My Preferencgs Print & Help -7 New Browser

nucleomca-‘.'

MIMW Gamma Lfibrary

'ﬁSummal_v | Create/Edit 7|7 Sémﬁlé Libraties A!“Elﬁlions 7‘

<Nr.»

User defined gamma libraries

1 (Create a new Library) ' [
§  [CamratomSource [19.082010,13:1331 | | || | T
9 |Medical Library Loso72010, 161527 | | || | @
o | g AR ;
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Summary I Create/Edit I Sample Libraries | Optians |
—~: .
e [Sources < —Give a name to the library
Co-60, Cs-137 and Am-241 sources
Description: <+— . . .
Give a description

Current Chart: Karlzruhe Peak Selection Emiz=zion type
Ama2a ] |‘ﬂ‘m VHEM v| () Al Peaks [v] Gamma lines
) ) . ¥-Rays
43EZy Congider daughlers ") High rezolution (HPGe) [4 ¥

(%) Low re=clution (Mal}

‘ () Dezelect all

Add Nuclide | Save |

Likrary Muclides

1+ = 71— — — I

Daughters from selected Muclide
lw.u: - uuﬂrv:u
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Instituie bow
Trawnvoeankan

Options

Summary Create/E dit Sample Librarim

Databa=ze: | Mucleonica v|

Kin. ranching ratio for daugthers:

Peak zelection: high rezgh

Energy range
( absorbers!)

Min. Energy

Max. Energy

HPGe < Emission probability

settings for default

Min. Emig=ion probability

Min. Emizg=ion probabili

)G‘T:IT £.P. of gtrongest higher energetic line

\W

Peak zelection: low resclution detectors

Nal <

Min. Energy
Max. Energy
Min. Emizg=ion probability

Min. Emig=ion probability

ke

000 keW
2
5

% of E.P. of gtrongest line

LS I A
—

% of E.P. of strongest higher energetic line

peak selection
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Summary I Create/Edit I Sample Libraries | Optians |
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Name: |S|:|ur|::es

Co-60, Cs-137 and Am-241 sources

De=cription: /

—

Select a nuclide

Current Chart: Karleruhe </_‘<’/;;E-elediun

Cs v|137 |v

Emiz=zion type

Instituie bow
RS

Daughters from selected Muclide

_Consider daughters

Cs137 (0) All Peaks Gamma lines
30.06 (®¥High resoiution (HPGE] [ x-Rays
) Low resolution (Mal)
() Dezelect all
Likrary Muclides Fadiations from selected Muclide
e 4 LEELI— —
=
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S umirnary I Create/Edit I Sample Libraries | Options |

Name: |S|:|ur|:es

Co-60, Cs-137 and Am-241 sources

Dezcription:
Current Chart: Karlzruhe Peak Selection Emiz=ion type
Cs137 ||:S v” 137 v| (3 All Peaks [v] Gamma lines
) ) . ¥-Rays
30.06 y [#] Consider daughters (%) High resclution (HPGe) [ ¥

{3 Low resclution (Nal)

() Deselect all

Save

Radiatior
carma | | HMN
Pageil |

Radiations from 55 Cs 137

| | FE— |

5.800e-6

55 Cs 137 301671 y 283.5

Daughters from 55 Cs 137

r— Click to add

==
et 11T

a
e

56 Ba 137m
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Now let's see the real thing...
(Practical demonstration)
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To make a library

first look at the spectrum
then guess which nuclides can be expected
(e.g. Industrial, nuclear, medical, natural etc.)

Create a new library and start adding nuclides and
energies
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Create a library with the following nuclides and energies

(used in gamma-spectrometric measurement of
Uranium age and of 232U content)

232Th / 232\ 238 J 235 234
AC-228 Pa-234m U-235 U-234
- 911.32 5 76 1190.90
2 Hole - 766.36 116336
Bi-212 + 1001.02 185.71 Bi-214
«727.33 « 1193.77 «202.11 *609.32
Pb-212 + 1737.80 «205.31 «1120.28
«238.63 « 1831.70 *1764.50
TI-208 Pa-234
583.19 569.50
*860.57
*2614.55




